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Digital Spring Tester 
ABSTRACT: 
The contents of this paper express the need, functionality, and results of a Digital Spring 
Tester produced by Campbell Racing, compared to other Spring Testers on the market. 
What does a Spring Tester do? Why is one needed for racers? How does it work? How 
does our tester compare to other ones on the market right now? 
The main purpose of the Spring Tester is to test suspension springs to get exact spring 
pressure on the racecar. The Spring Pressure is defined as: The force exerted by the 
spring on the valve to keep the valve following the camshaft profile correctly. Testing 
springs on a regular basis helps maintain a consistent chassis setup to ensure that the 
car continues to run at peak performance on various tracks. Operating the tester is 
simple; start by placing a spring into the designated holders on the device, then press 
the start button on the keypad and compress the spring. The user is then prompted 
what they would like to do with the data of that particular spring (export or save to 
database). The average cost of a digital spring tester on the market is around $1300 
and the average cost of a tester by Campbell Racing is roughly $300. 
Keywords: Spring Rate, User Friendly, Portable, Reliable, Accurate, Organized 
Page2 2 
Digital Spring Tester 
Table of Contents: Page# 
Executive Summary .................................................................................. 5 
Introduction ............................................................................................. 5-7 
System Design Overview ........................................................................... 8-12 
Hardware Design ..................................................................................... 13-23 
Software Design ...................................................................................... 23-38 
Unit Testing and System Integration ............................................................ 39-
Project Management. ............................................................................... 39-48 
Design Updates ...................................................................................... 48-57 
Qualifications & Acknowledgements ............................................................ 57-58 
Conclusion ............................................................................................. 58 
Sources ................................................................................................. 59 
List of Illustrations: 
Figure A: Standard Digital Spring Tester ...................................................... 7 
Figure B: System Operation ....................................................................... 8 
Figure C: AutoCAD Sketch ........................................................................ 9 
Figure D: Component Design ..................................................................... 12 
Figure E: System Function Modeling/State Machine Flow Chart ......................... 13 
Figure F: Circuit Design ............................................................................ 14 
Figure G: Ultiboard Layout 1 ...................................................................... 15 
Figure H: Ultiboard Layout 2 ...................................................................... 16 
Figure I: Load Cell Testing ......................................................................... 17 
Page 3 3 
Digital Spring Tester 
Figure J: Teensy++2.0 close up ................................................................ 17 
Figure K: Shottkey Diode ......................................................................... 19 
Figure L: 700 Series Keypad ..................................................................... 20 
Figure M: LCD Display Screen ................................................................... 21 
Figure N: 7.2 Volt RC Battery .................................................................... 22 
Figure 0: Header Pins ............................................................................. 23 
Figure P: Software Testing ......................................................................... 29 
Figure Q: Software Testing ....................................................................... 30 
Figure R: Microsoft Project Schedule .......................................................... 42 
Figure S: Microsoft Project Schedule .......................................................... 43 
Figure T: Risk Matrix ............................................................................... 45 
List of Tables: 
Table 1 Detailed Requirements ............... ................................................... 10 
Table 2 Teensy++2.0 Specifications ............................................................ 18 
Table 3 Part List ..................................................................................... 18-19 
Table 4 Component Price List. ................................................................... 39-41 
Table 5 Member Hour Assignments ............................................................. 44 
Table 6 Risk Elements ....... ~ ................................. ..................................... 46 
Executive Summary: 
Page4 4 
